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COMMON RAIL INJECTOR 


[0001] Prior Art 

[0002] The invention relates to a common rail injector for 
injecting fuel in a common rail injection system of an 
internal combustion engine, having an injector housing, which 
communicates with a central high-pressure reservoir and in 
which a nozzle needle is axially displaceable in order to 
ri adjust the injection as a function of the pressure in a 

j\ control chamber, and having a sealing element, which is 

disposed in an annular chamber that is provided between a 
'ti valve element and the injector housing. 

W [0 003] In common rail injection systems, a high-pressure pump 

W pumps the fuel into the central high-pressure reservoir, which 

vl is known as a common rail. From the high-pressure reservoir, 

high-pressure lines lead to the individual injectors, which 
are assigned to the engine cylinders. The injectors are 
triggered individually, each via a respective control valve, 
by the engine electronics. When the control valve opens, fuel 
subjected to high pressure moves past the nozzle needle, which 
is raised counter to the prestressing force of a closing 
spring, into the combustion chamber. 

[0004] In conventional injectors, of the kind described for 
instance in European Patent Disclosure EP 0 6 04 915 Bl, a soft 
sealing ring is used as the sealing element. 
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[0005] The object of the invention is to lengthen the service 
life of the known injectors by simple means. Nevertheless, 
despite a longer service life, the injector of the invention 
should be capable of being produced economically. 

[0006] In a common rail injector for injecting fuel in a 
common rail injection system of an internal combustion engine, 
having an injector housing, which communicates with a central 
high-pressure reservoir and in which a nozzle needle is 
axially displaceable in order to adjust the injection as a 
C3 function of the pressure in a control chamber, and having a 

42 sealing element, which is disposed in an annular chamber that 

a i 

fli is provided between a valve element and the injector housing, 

I" this object is attained in that in addition to the sealing 

hi element, a support device is disposed in the annular chamber 

between the valve element and the injector housing. 

[0007] Advantages of the Invention 

[0008] In experiments performed in the context of the present 
invention, it has been demonstrated that the soft sealing ring 
is pressed into the gap between the valve element and the 
injector housing by the rail pressure that prevails 
permanently in the annular chamber. At extremely high 
pressures, it has even happened that the soft sealing ring was 
flushed through the gap between the valve element and the 
injector housing. Such flushing of the sealing element 
through the gap is reliably prevented by the support device of 
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the invention. Even at extreme pressures, a long service life 
of the injector of the invention is thus assured. 

[0009] A particular type of embodiment of the invention is 
characterized in that the support device is formed by an 
annular support disk, in particular comprising a metal 
material. The inner circumference of the support disk, in the 
installed state, rests on the valve element and closes the gap 
between the valve element and the injector housing. 

[0010] A further particular type of embodiment of the 
invention is characterized in that the support disk is 
embodied as slightly conical on its inner circumference. By 
its conical embodiment/ the support disk is given a spring 
action, which has proved advantageous at extreme pressures, 
especially upon load changes.. Upon an axial pressure stress, 
the support disk stretches elastically in the radial direction 
and tightly closes the gap between the valve element and the 
injector housing. 

[0011] A further particular type of embodiment of the 
invention is characterized in that the slightly conically 
embodied inner circumference of the support disk narrows 
toward the sealing element or away from the sealing element. 
In practice it has been found that the advantageous effects of 
the support disk of the invention occur not only when the 
inner circumference of the support disk tapers toward the 
sealing element but also if the inner circumference of the 


support disk tapers away from the sealing element. This 
aspect of the invention could not have been expected, without 
recognition of the significance of the spring action of the 
support disk. 

[0012] A further particular type of embodiment of the 
invention is characterized in that the support disk is 
embodied slightly conically on its inner and outer 
circumference. By the embodiment of the support disk as a 
double cone in cross section, the support disk is given a 
stronger spring action. The double cone can be mounted with 
its tip pointing toward or away from the sealing element. 

[0013] A further particular type of embodiment of the 
invention is characterized in that leakage grooves are 
embodied in the support device. By means of the leakage 
grooves, an intentional leak between the support device and 
the injector housing is brought about. As a result, slight 
leakage flows that pass through the sealing element can be 
removed. This offers the advantage that a pressure cushion 
cannot build up between the sealing element and the support 
device. Such a pressure cushion could in fact cause the 
sealing element to shift undesirably in the axial direction. 

[0014] A further particular type of embodiment of the 
invention is characterized in that the leakage grooves are 
provided on the side of the support device remote from the 
sealing element. This prevents the sealing element from being 


pressed into the leakage grooves during operation and closing 
them . 
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[0015] Further advantages, characteristics and details of the 
invention will become apparent from the ensuing description, 
in which various exemplary embodiments of the invention are 
described in detail in conjunction with the drawing. The 
characteristics recited in the claims and mentioned in the 
description can each be essential to the invention 
individually or in arbitrary combination with one another. 

[0016] Drawing 

[0017] Shown in the drawing are: 

[0018] Fig. 1, the fragmentary elevation view of a 
longitudinal section through an injector of the invention, 
with a built-in support disk; 

[0019] Fig. 2, a support disk with leakage grooves, in plan 
view; 

[002 0] Fig. 3, the elevation view of a section taken along 
the line III -III in Fig. 2; and 

[0021] Fig. 4, the elevation view IV in Fig. 2. 
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[0 02 2] Description of the Exemplary Embodiments 

[0023] In Fig. 1, a fragment of an injector of the invention 
is shown in longitudinal section. A complete longitudinal 
section through such an injector is shown in Fig. 1 of EP 0 
604 915 Bl. The injector serves to inject fuel, which is 
subjected to high pressure, into the combustion chamber of an 
internal combustion engine (not shown) . 

[0024] A valve element 2 is received in an injector housing 
1. An annular chamber 3 is formed between the valve element 2 
and the injector housing 1. A gap 4 is formed, dictated by 
production considerations, on the end of the annular chamber 3 
toward the combustion chamber (the lower end, in Fig. 1) . The 
annular chamber 3 is also called a valve antechamber and is 
disposed upstream of the inlet to the control chamber. The 
annular chamber 3 is always subjected to the full rail 
pressure . 

[0025] A control rod 5 is received axially displaceably in 
the interior of the valve element 2. The control rod 5 serves 
to control the opening and closing motion of the injector of 
the invention. 

[0026] To close the gap 4 between the valve element 2 and the 
injector housing 1 so that it is proof against high pressure, 
a soft sealing ring 6 of rectangular cross section is received 
in the annular chamber 3. The end face, toward the gap 4, of 


the soft sealing ring 6 rests on a support disk 7. The 
support disk 7 is made of sheet metal or plastic. The support 
disk 7 is bent upward at its inner circumference and rests on 
the valve element 2. In this way, when fuel subjected to high 
pressure is located in the annular chamber 3, the soft sealing 
ring 6 is prevented from being pressed into the gap 4. 

[0027] The soft sealing ring 6 and the support disk 7 can be 
preassembled and then installed together into the injector of 
the invention. The support disk 7 has a thickness of several 
tenths of a millimeter and is drawn out slightly conically. 
The cone formed on the inner circumference has a very obtuse 
cone angle . 

[0028] A further embodiment of a support disk of the 
invention is shown alone in Figs. 2-4. In the plan view shown 
in Fig. 2, dashed lines indicate that a plurality of leakage 
grooves 8, 9 and 10 are embodied in the lower side of the 
support disk 7. In the sectional view shown in Fig. 3, it can 
be seen that the groove bottom of a leakage groove 11 is 
spaced apart only slightly from the underside of the support 
disk 7. 

[0029] By means of the leakage grooves 7, 8, 9 and 10 made in 
the underside of the support disk 7, an intentional leak is 
brought about between the support disk 7 and the injector 
housing 1. Alternatively, it is also possible to make 
corresponding leakage grooves in the surface of the injector 


housing or of the valve element 2 toward the support disk 7 
By means of the leakage grooves, it is assured that slight 
leakage flows, which pass through the soft sealing ring 6, 
be removed toward the bottom. 
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